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What is the issue with aflatoxins? 
In Kenya 
In Africa 
In the world 
Not only aflatoxins 
Mycotoxin Main fungi Impact on animal health 
Aflatoxins Aspergillus spp. All livestock susceptible to different degrees  
Acute toxicity, hepatotoxic and nephrotoxic 
Carcinogenic and mutagenic 
Growth impairment. Immunosuppression 
Ochratoxin A Aspergillus spp., 
Penicillium spp. 
Nephrotoxic 
Immunosuppression 
Possibly carcinogenic 
Fumonisins Fusarium spp. Toxic to liver and central nervous system 
Possibly carcinogenic 
Zearalenone Fusarium spp. Swine highly sensitive, cattle less sensitive. 
Endocrine disruption. Estrogenic effects, 
reduced reproduction, feminisation, 
malformations. 
Trichotecenes Fusarium spp. Gastrointestinal disturbance. Reduced feed 
intake. Ill-thrift. Immunosuppression.  
Aflatoxins are a major issue 
• Estimated that total mycotoxin losses in the USA 
are 1.4 billion USD annually 
• Some years farmers are forced to dispose of half 
their crops of corn and peanuts 
• Thailand, Indonesia, the Philippines total market 
loss: 200 million USD (and 700 million USD costs 
for livestock losses and health costs) 
 
Major effects on trade 
When EU harmonized the limits:  
• Decrease to 4 ppb: saves 2 lives per billion 
• Europe receives 57% of African and Middle 
Eastern exports 
• Estimated to decrease African exports by 64% 
(670 million USD) 
• Peanuts one of Africa’s few export commodities 
(Gambia, Senegal, South Africa) 
 
.. And that is only the monetary values 
• Acute outbreaks can claim 100s of lives 
(Kenya outbreak 2004–05, 150 known fatal 
cases) 
• 4.5 billion people chronically exposed 
(estimate by US CDC)  
• Cancer 
• Immunosuppression 
• Stunting 
 
 
What are aflatoxins? 
• Toxin produced by Aspergillus spp., mainly Aspergillus 
flavus and Aspergillus parasiticus 
• Metabolic by-product from certain strains 
 
• Aspergillus flavus toxin 
 
http://www.fda.gov/Food/FoodborneIllnessContam
inants/CausesOfIllnessBadBugBook/ucm070664.htm 
Why is the toxin there? 
• Fungi infect stressed crops pre-harvest, during harvest 
or during storage 
• Especially susceptible crops: maize, groundnuts 
• Optimum temperature 37C (range 12-48C) 
• Mainly tropical disease 
 
 
Photo by CIMMYT.  
Photo by IITA. Aspergillus naturally infected groundnuts in Mozambique. 
Aflatoxins are a political issue 

What is the problem? 
 
• Aflatoxin one of the most potent carcinogens known 
• Acute aflatoxicosis 
• Hepatotoxic 
• Chronic exposure 
• Carcinogenic: hepatocellular carcinoma 
• Immunomodulation? 
• Stunting? 
Why is it so scary? 
• Invisible toxin 
• Odourless 
• Heat-stable 
 
 
 
• And we are feeding it to our children 
Clean maize or fungus-free maize cobs. Photo by IITA. 
Food 
security 
Food 
safety 
Health 
Food 
security 
Food 
safety 
Aflatoxins are a multi-disciplinary issue 
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What promotes the fungal growth? 
• Pre-harvest: damage by insects, draughts 
• Insects cause damage and are mechanical vectors 
• Post-harvest: Poor storage conditions 
Improper drying of grains - Different grains being dried on roadside with rains looming 
in the horizon. Photo by IITA  
The consequences of export barriers 
• The best products are exported 
• The bad products are left to the national markets 
 
 
Photo by IITA. 
Aflatoxins are a global issue 
CGIAR are global institutes 
International 
Center for Tropical 
Agriculture (CIAT)  
International 
Crops Research 
Institute for the 
Semi-Arid Tropics 
(ICRISAT)  
International 
Institute of Tropical 
Agriculture (IITA)  
 
International 
Livestock Research 
Institute (ILRI)  
International 
Maize and Wheat 
Improvement 
Center (CIMMYT) 
International Food 
Policy Research 
Institute (IFPRI)  
How can CGIAR approach this? 
1. Bridging the knowledge gap 
2. Diagnostics 
3. Pre-harvest interventions 
4. Post-harvest interventions 
5. Handling aflatoxin contaminated products 
6. Policies and standards 
Bridging the gaps in knowledge 
1. Documenting occurrence of aflatoxins 
1. Maize (CIMMYT, IFPRI, ILRI, IITA) 
2. Groundnuts (ICRISAT, ILRI, IITA) 
3. Milk (ILRI) 
4. Animal feed (ILRI) 
2. Risk mapping (ILRI, BecA-ILRI Hub, ICRISAT) 
3. Risk assessment (ILRI) 
Diagnostics 
1. Improved and cheaper diagnostics (ICRISAT, 
BecA-ILRI hub) 
Pre-harvest interventions 
• Drought, insect and aflatoxin resistant maize 
(CIMMYT, IITA) 
• Integrated pre-and post harvest interventions 
“Best practices” (ICRISAT) 
• Atoxigenic strains (IITA) 
 
Aflasafe 
Dr Charity Mutegi awarded World Food Prize 2013 
• Genetically modified maize (Bt corn) 
• Saves 23 millions in the US 
Post-harvest interventions 
1. Grain storage project (CIMMYT) 
2. Improved crop storage (ICRISAT) 
3. Feasible post-harvest technologies (IFPRI) 
 
Problems moping up: 
What to do with contaminated crops? 
Handling aflatoxin contaminated products 
1. Biological control with lactic acid bacteria (ILRI) 
2. Mycotoxin binders (ILRI) 
3. Consumer knowledge and willingness to pay 
(ILRI, IFPRI) 
What is done with mouldy food? 
• Feed to chicken 
• Feed to other animals 
• Discard in pit, manure 
• Mix with good crop and mill 
• Wash, dry, re-cook 
 
T. Kiama, unpublished 
What is done to mouldy feed? 
• Discard for manure 
• Keep feeding, or dry before feeding 
• Dry and mix with new feed 
• Burn (4 out of 54 groups) 
T. Kiama, unpublished 
Standards and policies (ILRI, IFPRI, IITA) 
Ref: Wu. VOL. 38, NO. 15, 2004 / ENVIRONMENTAL SCIENCE & TECHNOLOGY 
FDA limits 
National limits 
Why we need to mitigate aflatoxin 
Conclusions 
We need to approach from multiple angles 
We need to use evidence 
We must not forget the other hazards and mycotoxins 
We need to cooperate 
Conclusions 
There is no silver bullet to eradicate aflatoxins 
 
A battery of interventions to provide safer food in a 
world full of food safety hazards! 
The ILRI work is financed by the 
Ministry of Foreign Affairs, Finland 
 
It is implemented in a partnership with the 
International Food Policy Research Institute (IFPRI), MTT 
Finland and the Biosciences eastern and central Africa 
(BecA) hub at ILRI 
 
It contributes to the CGIAR Research Program on  
Agriculture for Nutrition And Health (A4NH) 
Acknowledgements 
 
The presentation has a Creative Commons licence. You are free to re-use or distribute this work, provided credit is given to ILRI. 
better lives through livestock 
ilri.org 
